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(54) CR OSCILLATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the accuracy of an oscillation 
frequency by absorbing dispersion of a circuit constant in production. 
SOLUTION: A capacitor 23 performs charging/discharging through a 
resistor 22 corresponding to the comparing output of a comparator 
circuit 20. The comparing output of the comparator circuit 20 becomes a 
low level until increasing the terminal voltage of the capacitor 23 to a 
first reference voltage VI and becomes. high level until lowering the 
terminal voltage to a second reference voltage V2. A reference^ voltage 
generating part 13 has first and second voltage divider circuits 14 and 15 
for generating the first reference voltage VI and the second reference 
voltage V2 at the interval of plural stages, a first selector circuit 1 7 for 
outputting the reference voltage selected by a select signal from an 
EEPROM 19 out of the first reference voltages VI of plural stages and a 
second selector circuit 18 for outputting the reference voltage selected 
by the select signal out of the second reference voltages V2 of plural 
stages. The selected reference voltages VI and V2 are inputted to the 
comparator circuit 20 by any one of first and second switching circuits 24 
and 25. 
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(54) CJSigcoiS^l;] CR^iilHlK 



(57) [1I*<J] 

C^^fc^S] n >7'>-y- 2 3 «, itl5EllK2 0 © Jt« 
ttl:^lcd;t)i£tn:2 2 Si^.LTjfeiSmibfPSrfTP. 
88 2 OOJt®!!!};^)^, ? >x >-tJ- 2 3 0«?«JE*<^ 1 
0»ip«JEVlJcJi#-r'2>*-Cn-W'^Jk «8^«JE** 

a^^6«JE^^£g^5 1 3 tt, n.^wc^-r-DOim, i roaqsmE 

V 1 XC/^ 2 OSStpflJBE V 2 t:%±-r^m 1 O^J-jEIeISS . 
1 4SiX|g2 OiJ-ffiElK 1 5 ISj&ia:®©^ 1 ©Sip 
«jEV 1 WS-^E E P ROM 1 9 d^?) cog^jf ^t; i 0 
3lS?$tafc»lfl«JBE<&te:^-r5)mi cciil*?lHlS§l 7.i. 
^iii:l8;l®o^2 ©SipflJEV 2 <D^t>m^mmz^ OS 

•r-5. a*?$nfc:»ipmJEV 1 . V2«, ^1 ®;^'f 




2S t VXOXY >9W 



1 

tmz. itmiiif]t^m2 0:)U^MZ&^ii^\ZZl>y'> 
^ tc-^x.^^ 1 ©X-f <y^>i5'leIS§i. 

jsm^sg cfc 0 ^a-mf s d t ir J: 0 1 © if 

t&smm\zii 0 ^j-ffi-rs t ic j; o^i^spg©^ 2 ©» 

mrfB«^S|sg©m 1 ©Sip«JE©'5 -^il^ffl^lc J; t)M 

*;$tifcSi|£fliffism:*j-rsm 1 ©ji*;iHigst, 

S&l5*g|S:aPg©m2 ©aifS@JEE©5-6il*?«^Ci; OS 

*?snfcaipfiffi^tb;b-r-s^ 2 ©s*?iHiKa:s<»Afc 

CW*^ 2 ] MISM 1 ©^i-ffiEgS&y^^ 2 ©^i-JElHlK 
3 ] Mt3^ 1 ©ilS^lHlggS:^;^ 2 ©^S?lHlg§ 

tic DTttJ* ©Ta5.5 t tr -sa** 
[»*:S4] saimjEwgTPimjEJitJfiviU"^;!/© 

^^-fk«E$rfg^r S U-^' Sr<i^, 

Cl©m:aLU-^^©m;t> WI2Jt*!i@K©«ilS 1 1 TfiE 

«©CR%S|pIS§. 

*i!#fSi:rsit*3S 1 :^ViL 4 ©fBrn*»»wS«©C R5I 
[0 0 0 1] 
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2 

m^mzm■:5\,^xf}^^mM(D^mm^^^^■t^^ t 

(rbfcCR^MlHlSS. !f#tc«. r3>5'>-!t©^ami!;fP 
S:it«JlHlK©Jt|SEai* JcStJt^Tff -5 J: 5 JC bit C R% 

[0 0 0 2] 

[fif*©aW] 0 3fc«. «sjA(»Mffl4^-UXx>h 

u -i^:^7-K<nismmxkmmz^m-^nz, c R^gmss 

©«f£fiaj**S$nTViS. c:©E3fr*5i/iT, CR^ffi 
a5[Hi8S®m©«zli«, F^Bm*icS«g$n;t«ili*S?^v 

D D t ^iffi^?- 1 © r^i ttM ^ ntz&mmm^^u 2 

lHl8§(wJ:i3«^$nT*iO, M 1 ©«2P«JEEV 1 
2©S3EpajEV2 {V1>V2) ^ffiz^-TS. 
[0 0 0 3] ItftmSSStS. ^©ai:^®^*^ >/N*-:5' 
|5ISS4<&^LTCR^lilH]S§l©tB:^;iS^ 1 afc«^^ 

20 •r^>1t6©je^JI5iK&:/M^TS^mSg^fCSS^§nT*5 

0. JtiJiH]?§ 3 ©#^KeA;b^^ (+) mm^y 

«lHlgg 3 ©S^A:^w^ (-) tc«. «fBBl©atf!« 

JEV 1 syr^ 2 ©»^«jEv 2 <D-:^mi. m 1 ©x-f y 

5^>yiHiss 7 St^^ta^ 2 ©;^'f <;/ 5'>i^i5igs 8 ^® i;t 

TJ^fiK$nSfe©T?fe-5. 
30 [0 0 0 4] mi<D7.-^ 'y^yifm^7\t, P^^^^Jl 
F E T 7 aXlfN5"v^;PF ET 7 b $a£5i|»i^Lfc'& 
©1?, FET7 a©y— h{C«. -f ^'lslK4©ta 
*3!iW>A— ^'lHlg§9S::fMxT-¥Ae.n. FET7b© 

^r- htctt, -r >A-^'iHiK4©m;'3*iii[«w»c^^e 

FET 8 aS.Z/N5"v4^;UFET 8 b ^M^OS^Lfefe 
©T, FET 8 a©^— hfC«, -f >/N*-^'lEliS4 ©ffi 

titimm6^\z^:^ibn, fets b©y-hi::«. o 

A-j^EiK 4 ©m**M yn—^m^ 9 Srfr bT#;^ 6 
40 n^., 

[0 0 0 5] Cl©«^(Zinff, n ^•x^tJ- 6 ©jtsw 
-^^O-f >n-^'leI8S4©ai*dVW U'^;KcSg 

i)i:i-y^n^Tzlt>, ltWim^3(DKmXi3t^^ (-) \Z 
^1 ©SipSffiv idi^Aenxci-S. c:©^. :3>x 

>•^^ 6 ©jg^«jE55«^ 1 ©sep«ffi V 1 ST±#-r-5 

Jt^|El?S3©ifc«^tB;^*VN-i' U'^;HcM^bT'f > 

iHijs 4 ©tb:*j*^D- u^;n-Hte-r-s."-r-5 i, 
so :iyy'yD-6<D-tSLmmi^Amiih^n^t^\z. m2©x 
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3 

-f •;/5^>iy@gS8l*l©FET8 a, .8 h-d^:t>-^n^<D 

mjBE*-s^2.®a2p«ffiV2*T-{gT-r^t, lt«5IHSS3 

(-) {cmi©S2fS«JEV lj6t^;^e>nsJ;'5Jc;^tS. 

^ «r tb :^ i: U 5 ^^l!)f^*iff *3n-5 ® -C* ^ . 
[0 0 0 6] 

^SilS*nie.-:3< ti/0»1td*a-5. dcDfc*. CR% 
igmSSl^Siifr-St'^fcoT. n>x>-y-6C53t45cm 20 

CO 0 0 7] *^Bj«±fap»^s.^i^^^-r-5fcii6tc^£$ 

[0 0 0 8] 

[0 0 0 9] rj>7'>-y-<D3fei!cmB#«^«, 

fc#>.-5mi©»ipmjERyf^2©»ip«jE«. aifsm 
©tt^jj^^, mioM*^iEiMst;m2®ii^i5ig§*3n;T 

a*;T^«.«|^t/S:oTV»-5. tJEoT, «»Jit«, n>x 
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[0 0 10] lt*«2f2i{©5gBJ|cJ;n«, «»SPg<75 

Mm<Dm 2 (^ai^mjE^ni-r i)fc*co^ 2 o^mm 
'^;i'*t<gT-r.«*^ iig^Mtm 1 osip«ffisc/m2 

[0 0 1 1] J^Hiaa[30t±#Lfct#i::tt, 

rosffi#tt(c®B v^%um\^^oi^m^^mzm±-i; 

[0 0 12] lf5K3S3fBmo^l^(CJ:tl«. tat2«^S 
pg-Toom 1 ®ai{l«JERy:m 2 <iD«m@JEC54>*» CBlf 

[0 0 13] iSlR]S4Sm<D^?^lCJ:n«. KrfBJtSim 
<SVi U'^;KO^«<l;«JE«:5S*'r-5 U— 6# 

m<r)^W)\zmm\yX^mmwsi.ifi^ift^^m^^mz 

[0014]. 

mm<D^m(^mm: kkt. ^^m<D-'mmmiz':>\,^x 
miRz^m2^0mi'U*^^wim'r^. biiic«. *m 

*5ViT, *IIJS«SJT*f«i:-r-5CR^SlHlSSl 1 tt, :^ 



5 

«j3E (mig«^VDD®mJEE) ®STK«JEJ:t)«;ViU 
[0 0 15] V^o.V-'S' 12(D}i&ti^^t.^^^=?-t. 
U'^;!/©^ 1 ©S^ttiEV 1 SZ/m 2 ©SipmjEV 2 

(vi>v2) $'ii{;b-r^fc«e>©'b©-eabo, ^mm. 

3 tt, mi ©^J-JEIUSS 14,^2 ©^^JElHlK 1 5 

tC«, m 1 ©^^-JElfilSS 1 4 «ffi^^@©JgexM^ 1 4 a ^ 
ti[?iJSigLT*«fi£$n, SffiSiS^ 14a DEPiD« 
JESr5J-ffi-r«c:tlcJ:OttSlcgi|5if©mi©«i|*«ffiV 1 

mmi 5 aSrSjiJSggbT^^^n, =&jSJfLS^l 5 a 

tc .fc 0 mams.^»m-r ^z.t\z^v «»s^©m 2 © 
Sip«mv2*fg^-r-5. 

[0 0 16] C©:g-&, ifeffitt^^l 4 a, 15a 

©fC^fLT, :Ji-mJ£gtl 6«, h* U-l" > • V — 7. 

TpI * Mi^ L- © N 5^ ■V' F E T Sr LTJglK S 

nT*3 0, Jinicjco. ^j-jEffiSt 1 6 ©ffigxta«#i5: 

#3£triSlil 14 a. 15 a©Staia««^ (^^S 
v'iJn>©«-&. 0. 0 0 0 6 8 S/rS^) 

[0017] f^, 01 i&mwm 14a, 1 5 a Sr' 

4<@-r-p^ttT 3 SPgf-ToaipftffiV 1 SUtV 2 

isite.nT. ^giPgr («»iA«3 2ii!i5ias!) ■r':3co&m 

[0018] — m 1 ©^j-ffiiuK 1 4 

nfc^ 1 ©igj?i5ig§ 1 7 tt, tfjgcspg©^ 1 ©s«pmffi 

V 1 a:>^tiitlj^ ('Brm.in.mm 1 4 a©^^jlSig.^) 

m 1 7 b©Hn*^— ■:3*^:t>$n-£>c:^i»CckO. Blf^© 
SipmJEV 1 ^m;^^^l 7 a*^6ai;'3-rs. m 

2 ©^3-jEiiiss 1 5 t:^/o-vm0s.^nrcm 2 ©m^hss 1 
8\t. ffii!cia!i!i©B2©S2|i«ffv2©#ai*,^ (^is 

taH^l 5 aCD^mmmj^) i. m*i«^ 1 s atwr^i 

fct)©T. -?-n6.X-f y5^>^Siill 8 b©<pindi— O 
ifi:i->^ni>Z.t\Z^r). R>f«©»S^«JEV2*ffl*SS 
^ 1 8 a;6^t.ttJ:^j-r^, i^. ±IB6-7.-1' >;/5^>i'S^ 1 
7 bScl/^l 8 b«, «ajx«P5^^^J|/FET$fiJffibT 
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[0 0 19] ±^x-(y^>irwmi 7 bP©^n*^- 

5^1 8 bS¥©{5ind^— oS:;f>^-B--S);tse)©il^«# 

EEPROM19 (I2«^©»C4B^) <D7YV7.1li 
«fr;6;i:.TS^EEPROMl 9*^eai*$n-5^figi: 

[0 0 2 0] Jt«ei5IS§2 0«, ■?-©ffi:^SS^*W >A'- 
^'|HIK2 1 S'rfl'LTCRfBlilsiKl l©UJ:^3Sg^l 1 a 
»r^ii^$nTV»S. ^fc, ±l5tB*SII^ 1 1 a«, ^ft 
10 mffl©Stn:2 2S.t/=i>T'>-tJ-2 3©ii:jiJlHlg§^^L.T 
Sife«?lcS^$nT*3 0. JttelsIK 2 0 ©#seA:t; 
ffi^ (+) tC«, 3K=i>7'>1}-2 3©^^«JEd«4-;l 
ens^fiJEtSc^TLiS. JtSilfilK 2 0 ©S<BA*^^ 
(-) SilfHlll©il*?lpIS§l 7*i?,©||l©SifS 

mm V 1 iBt-umm^ 2 ©ju^iaiK 1 s e. ©m 2 ©««p 
nmv 2<D—:)5ifi, mio^T^-i v'}'>ifm'^2A^\i^\t 
m2<DX'f y^>ifm^2 5^mcxM^^\z^?L<in 

S->U3>M^?WbTJgfiS$tl. :3>5^>-y-2 3«, 
t)©T$)-5. 

[0 0 2 1] mi OX-r <;/5^>i*'|Hlg§2 4«, P5=--\'^ 
;PFET2 4 aSi;:N5^^^;i/FET2 4 b i£MJiJ^M 

Lfct)©-??.. FET2 4 a©y— hfctt. -i yn—^m 

!S2 1 ©f±J:^dW >A-^'I1ISS2 6 ^^^LT#;le>n. 
FET2 4 b©ir-htc(i. >A-:^^^ 2 1 <Dtiitl 

iim^mz-^^ibn^. ^fc, m2©;^-i'y5">i/i5iK 

2 5tt, P5^^:?i;PFET2 5 a2itJtN^-\'-^;UFET 
2 5 b?:Ma^Jg^igbfcfc©T, F E T 2 5 a ©^r'- Mc 
30 tt, -r>A-^'I5lK2 l©bb;^5i)tiESWfCJ?-Aen. F 
ET2 5b©ir'— httt. -f >/1-:^|gK2 1 ©tbl:t»di 

[0 0 2 2] ±^«fig©f^ffl«Jit,T©3lO-e$>^. BP 

n>7^>t>-2 3©?Em«FBl. OSO-fWt-^Ill^ 
2 i ©Hi*5&*A-f V"<;ucKeb;t»ira (Jt«^lHlK2 0 
©H:«<tbi:t)*^D-u^;U (^^l^TUpm 1 ©U''<;L'fc 
©^Fb^) \Z\t^ mi(D7,^ •y^>ifmm2 4P^(D 
FET2 4a. 2 4 ht^:t>tn^r:itb. Jt^IsIK 2 0 
(DRUkXtjm^f (-) fcmi©»2P«JEVl*«#^^n 
40 TVi-S). c:©^, n >-r >-y- 2 3 ©)S^«EE*-5m 1 ©« 
ip«JEV 1 ST-h#-r^t, itt!^[sIS§2 0©lt«?tti;f3*t 

/WV''^;|/ (*^B^TCi5mi©^'^;HwffiS) teste 

LT-f W1-^'lHlK2 1 ©ai*5i*n— U^^l/tRte-r 

^, -r^t, u>y=y*)-2 3<Dt}imw}mmi&-^n?>t 

mz, m2©7.'f <;/5">i^l5]?S2 5I^©FET2 5 a, 
2 5b*«^> (.miO^X-i •:/^>i/m^2 4P^<DFET 
2 4 a, 2 4 b«:i-7) Sn-5©fcl£:i;T, it«IiIK2 
0©seA*^?^ (-) »cm2©*^mffiV2di#Ae) 
nj;'5fC7:!:^, -eUT, c:©J;57S=i>7^>-9-2 3©4S[ 
50 StCJiSbT, ^fe3>x>-y-2 3©®^«ffij5im2©« 
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U^MzRm-ri>ittf>. n >7'>-tJ- 2 3 <D5fe«i!)f^*i|f 
M^n^i*fc. i:b«lpISg2 0OSteA:^jSil^ (-) iz- 

^ 1 ©aipmSEV 1 i=.tl-5,„ 
[0 0 2 3] Wr^iZ, n>5=-'>-tJ-2 3CD5feS!c«lbf^ 

*K itmmi^z 0 (Ditmtiiti<DSts.Rmwimzm\:>xm 

•?fliI**ISI 2 tc5^-r J; -5 fCB 1 OS^PmJE V 1 2 CD 
S2pmJEV 2 tcrB^T^ikf-S) C) . dtlfc: J; 0 10 

[0 0 2 4] t^^T. 2<D^m.m.mnT 
mz^W) \t. ^(D^WLmm^^iis tbt^iHigs 2 0 © 

tbtSEA^J^^'C^^ Sns^ 1 ®S*P«JE V 1 Rt/f^ 2 

©SqimJEV 2©mjEilAV (EI2#M) tlC;*c#<ft 

^Jg^ifi?S:tt, n>7^>-9-2 3®3teM««F^g:*<;*:^ti 
«^st-{g<ntt). MlCD»ifSltJEVlRC;f^2 0ai(S 
«aEV2©«JESAV3!it;k:^(,i«-&f5f{£<;'i^. 20 
[ 0 0 2 5 ] CKDJg^, n >7^>-y- 2 3 OjfeiSli^^S 
SSEn>'x>-y-2 3a5§SRl53t»«fflJgta2 2 0 

0®KKA:*aS^ (-) tc;#A-5Bi®SipmiEVlS 
2 ©S2p«JEV 2 »J»mjE^fi£gi5 1 3 P«3®B 1 
©^)-BElHlK 1 4 2S^c;tm 2 OiJ-JElHl8S 1 5 *<fB^f S|g» 

(O^t^ib. m 1 <0;g*?I51gS 1 7 Ry:^ 2 OS*?lHlK 1 8 
<&a U T3lS?T^ -SlSfie i -p T tr^ -5 . 
CO 0 2 6] iJeoT. 0IJ;^«. =i>5='>-y-2 3 OD3fe2Sm 30 

^'^^^mm\zm\^\^itm^\zm-:5^^xw. i ©s^^je 

VlB:c;m2©»ipmjEV2$il*?-r-5C:i:lCJ;0. ^ 
Mm^9i^VmX'^i>Z.t:\Zfs.K>\ £i.TffiijSXST5S*fe 
rsiHlKSSc (=i>7^>-y-2 3©«S, ^»«fflSSi2 

2 0Stit2 2ffi;^ct*) o«e,-:3#<&KiRLT^ii^SE^ 

3>5*>-y-2 3oio«s€?a«i^^&«ffljajrt2 2mxf\z 

S2p«JE^fiegCl 3 l^O^i-JEIilKffiffitt^* 1 4 a, 1 

[0 0 2 7] mmm<Df^ 1 OS«P«flE V 1 . 

^-r^;^*©^ 1 ©»flElHlSS 1 4StK«^©|ig(D^2(0 
SipmmV2^^*-r^fcii)®^2CD^J-ffi[Hli^l 

tiTiJo, ^tc. -eo^^-BEgsi 1 6 ©atritas^S:*^^ 

:Ji-jEIsIS§ 1 4SI/^ 1 5 ^i^fiK-r^JfiirCUl^ 1 4 aS.c; 1 
5 a©JSST[iaS«ScJ;f9;*c#^tffl»cia;£$tiTV^-i), ti£ 
oT, ^iEia«7i«Ji#Lfct$lr»4, ^J-flEffiSt 1 6 ODg 
JrifiI©JiJiDSd^*«#StaS^ 1 4 aStX 1 5 a ©ffitfiffl 50 
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©iiJDfiJ^.fci5;^€<;^C^T, ^ne^JfiStli^ 1 4 a 

1 ©SipflJE V 1 RUt^ 2 OSipmE V 2 OflJE^ 
A V ;^^Jig/h-r -5 J; 5 ic -S. . 

[0 0 2 8] i^HrSS755±#b7ti:^tCfS, 
^&«^Mfex2 2©afeT;ffl*^;^$<^C^©{C#i/iZl>x 
>lJ-2 3 03fe4ifm^^ia*iiS:*:f 575:*. ^ffi^^iS^^ 
f£T$-&5^5»Cf^fflL. Sfc, it«!^lH]SS 2 0 ©iggiNr 

«, Bl 0»qi@JEV lSC^^2<D«ipttjEV 2romjE 

[0 0 2 9] Sfc. SSc^Ptr^o^i <o»epmjEV 1 
f 5;feJ6©S*?M#*, EEP.ROMl SCDTHb::^*© 
JEV 1 SO^V 2 ©jl*?i£^gJL-3«l3ltctf l/i»-5J;5 Jc 

[0 0 3 0] it*S!I5IK2 0©«aSS, CR^S 

itMS.^^^'t^l'^s.U—i' 1 2d^'=)»-S«fi£t;^c^ 

0 ©saimBE ^^;i/a^B#tc*5ViT?c^ Lfc fc® .h/^t 
5. c:©^;i:, — ^W?'j:l;bfeI5iK2 0*i#-r-5ttffi#tt 

{mMm&m&<t£.^\z<of^>.\:,xmwmmt^^T-r^}i 

[0 0 3 1] i^, *l?BJ«±tBLfclliS«sj(c®^$n-5 
5.^1 ©^J-miHlgS 14, m 2 ©^EEEISS 1 5 ^EjnJS 

^■r^)«fi£i:Lfc*«, m^mm^^^-rss^FB^tcmi 

©iJ-miHlKl 4 t^2©^^JElHlKiSVMCM5>m)^f -S 

Si ©SipmEEV 1 tS2©»ipmffiV 2 i©M^>5iV 
l>V2<i:;Sti«^l'i'b©T36-5. j^, c:©J;plcSl 
©^i-ffilHlK 1 4 RUm 2 ©4J-JEEK 1 5 SMJUft^-T S 

^a«a«**±#L^s:i:^tBi©amsffi&c;m 

2©Sip«JE©«JEMAVS>i^/jN-r-5fca&{c«, — J5-© 

^s.m^(D^iim.m\z^Km.tfi i e ?£SM-rti«Ati 
(^;^«S«sSg^ffllf::»ffiltSi i 6 ^mm-t^m^\z 

\t, mzdi^&m^i 5 tjM.m\zmfi^Ti>) . 

[0 0 3 2] ttmm^2 0 <D4m^Xtl^'?- (+) \za 
>'r>1t2 3©«^«JES-^A, ^©seA;^^^ 
. ( -) tern 1 o*i|6mff V 1 Rt;^ 2 ©ai|i«ffi y 2 * 
miR&3\z^^^m^iiLftt^. :iti\zfS.<E>tj.\,^:it\t^ 



(6) 
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[Ell] *^BJ«-SIM«aji&*-riH]gS^«fiKlll 

[S3] tt*#i^i£5^-r0iffiS0 
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1 1 «CR!?li[nlSS. 1 2ttU':^^a.U-:$', 13«S2p 
«ff 1 4 ttB 1 (^^J-BEIUJS, 1 4 a ttffitaS • 

m> 1 5«^2©^}-ffiisi8s. 1 5 a\tm.mwm. i6\t 

^J-JEJSta. 1 7 ttm OSS?lElSS, 1 8 ttm 2 OSJ^Iil 
SS. 19«EEPROM (IBtS^©) , 2 0 ttth^Iel 

•2 2«jSjT:, 2 3«n>x>-y-, 2 4«mio;^-i' 
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EE03 EE04 FF08 FFll FF18 
*. FF23 FF25 GG05 KK02 KK12 
KK23 LL05 MMOl 



